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1. Introduction
In RAN#68 meeting, the FD MIMO WI was approved and one of the objectives is to specify beamformed CSI-RS and related specification. In this contribution we discuss several ways of CSI-RS transmission for beamformed CSI-RS scheme and provide our views considering the time line of Rel-13 WI completion.
2. Discussion 

In [1], there are several CSI-RS related enhancement techniques listed under beamformed CSI-RS based scheme.  Beamformed CSI-RS can be transmitted in cell specific manner or UE specific manner. And, there are several possible ways to transmit/configure CSI-RS within the cell. The discussion below assumes that the Rel-12 NZP CSI-RS resources are utilized.
Single CSI process with multiple NZP CSI-RS

A UE is configured with single CSI process and there are multiple associated NZP CSI-RS resources. The UE measures multiple NZP CSI-RS resources and reports single or multiple beam index/ices (BI/s). eNB can transmit all configured NZP CSI-RSs within a subframe so the UE can measure all candidate CSI-RS resources in one subframe . On the other hand, if all 40 REs within a PRB are utilized for transmission of beamformed CSI-RS then the remaining resources for PDSCH transmission is too small and in the cases where more NZP CSI-RS resources are needed it becomes impossible to transmit all within a subframe. eNB can transmit multiple NZP CSI-RS resources in multiple subframes each having same or different periodicity so that larger number of beams can be supported.
Multiple CSI process each with single NZP CSI-RS resource
A UE is configured with multiple CSI processes with a single NZP CSI-RS resource associated with each process. The UE selects one or more CSI processes and reports the process index and corresponding CSI/s. In Rel-12, NZP CSI-RS associated with different CSI processes can be transmitted in the same or different subframes. 

Proposal 1: Multiple NZP CSI-RS resources associated with a CSI process can be transmitted in same or different subframes. 

Hybrid CSI-RS

For a UE with multiple CSI processes (e.g. Rel-11 CoMP) capability, one CSI process can be configured with beamformed CSI-RS and another can be configured with non-precoded CSI-RS. At least for the multiple CSI processes capable UEs, hybrid CSI-RS is already supported in the specification. Considering the short time to complete Rel-13 WI, the hybrid scheme related CSI-RS enhancement and other specification enhancements should be considered in future release.
Observation: Hybrid CSI-RS configuration is already realized when one CSI process is configured with non-precoded CSI-RS and another process is configured with beamformed CSI-RS.  

UE specific beamformed CSI-RS

The eNB may dynamically change the beamforming weight applied on NZP CSI-RS configure to a UE, when the beamforming weight changes UE shall be signaled to measure a restricted subset of subframes so as to correctly reflect in the CSI.  The UE may be implicitly or explicitly informed by eNB about the change of beamforming weight. Or, the UE is always configured to limit the NZP CSI-RS measurement window (e.g. to 1 subframe). A UE can also be aperiodically configured with a CSI process on which the actual NZP CSI-RS transmission occurs and is controlled by eNB and signaled to the UE. Considering limited time to complete WI, aperiodic CSI-RS enhancement shall be considered in future release.
Proposal 2: To support UE specific beamformed CSI-RS, defining UE behavior for CSI measurement can be considered in Rel-13. Aperiodic CSI-RS shall be considered in future release.
3. Conclusions
In this contribution, we discussed CSI-RS transmission for beamformed CSI-RS based scheme, we have following proposals:
Proposal 1:  Multiple NZP CSI-RS resources associated with a CSI process can be transmitted in same or different subframes.
Proposal 2: To support UE specific beamformed CSI-RS, defining UE behavior for CSI measurement can be considered in Rel-13. Aperiodic CSI-RS shall be considered in future release.
Observation: Hybrid CSI-RS configuration is already realized when one CSI process is configured with non-precoded CSI-RS and another process is configured with beamformed CSI-RS.  
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